Melamine may have toxic effects on humans and animals. It is well known that melamine accumulates in the body and causes reproductive damages, forms bladder or kidney stones, which can lead to bladder cancer. Trace amounts of melamine at ppm levels may occur in certain food commodities due to its migration from melamine-containing disposable tableware plastics. It was intentionally adulterated to milk products to show a false increase in protein concentration.
Introduction
Melamine (1,3,5-triazine-2,4,6-triamine, MEL) is mainly used to produce melamineformaldehyde resins for manufacturing of kitchenware in particular. Unfortunately, MEL migrated from tableware plastics into beverage under acidic conditions [1] . MEL was reported illicitly added to a number of different types of animal and human-food sources to increase the apparent protein content [2] . When MEL exceeds the EU safety limit (0.5 ppm in [3] ), it may trigger renal injury [4] , lead to reproductive damage, bladder cancer, or death [5] [6] [7] [8] .
Therefore, considering the melamine contamination in food and beverages, there is a need for establishing sensitive and reliable methods that are capable of screening samples and confirming the presence and quantities of melamine.
Usually MEL in feed and food [2] are analyzed by liquid chromatography [9 -11] , liquid and gas chromatography/mass spectrometry [12, 13] . These methods are [16] , fluorescence methods using cucurbit [7] uril(CB)sensor [17] and
(where L -anion of tetradentate Schiff base) [18] were developed. However, complicated pre-concentration procedure limits practical applications of these methods. The method without long-term pre-separation step was developed in [19] . It based on rank annihilation factor analysis of pH-gradual change-UV spectral data (pH-spectra).
The other method to improve selectivity and sensitivity of spectrophotometry is its combination with pre-concentration step [20] .
Therefore, the hyphenated sorptionspectrophotometric (SSPh) and visual test (VT) methods seem to be perspective candidates as uncostly, rapid and selective melamine detection methods. In the present work the optimal conditions of sorption concentration of melamine on the silica gel surface from aqueous solutions were optimized using spectrophotometry and naked-eye monitoring.
Results and discussion
Mineral sorbents, silica particularly, base with pKa 5.05 [21] . The data indicate that the test proposed is more sensitive.
Conclusions
In the present work the optimal conditions of adsorption pre-concentration of melamine from aqueous solutions onto the silica gel surface were optimized. The methods of sorption-spectrophotometric quantification and VT screening of melamine were developed. The sensitivity of the method proposed is better than those ones for known analogues and it lets to detect melamine in biological objects on tolerable daily intake level (0.2 mg per kg of body mass [2] ).
Experimental part
All chemicals used in the experiments were of analytical grade. All solutions were prepared using distilled water. Melamine was purchased from Ukrorgsintez, Ukraine, SG-60 
